In vitro and in silico characterization of angiogenic inhibitors from Sophora interrupta.
Sophora interrupta Bedd, (Fabaceae) is used in Indian folk medicine to treat cancer. Angiogenesis is one of the crucial characteristics of cancer metastasis and is regulated by vascular endothelial growth factor (VEGF). In this study, we examined the antiangiogenic properties of the root ethyl acetate extract of Sophora interrupta by various methods. In vitro antioxidant activity (100-600 μg/ml) of S. interrupta ethyl acetate (SEA) extract was evaluated by DPPH and ABTS, anti-inflammatory activity (50, 100 and 150 μg/ml) by estimating nitric oxide (NO) levels, anti-angiogenic activity (200 and 500 μg/ml) was validated by chorio allantoic membrane (CAM) assay and in silico molecular dynamic (MD) simulations analyses (25 ns) were performed to identify the anti-angiogenic compounds extracted from root extract. The antioxidative activity of SEA extract at IC50 (200 ± 0.6 μg/mL) is equal to that of ascorbic acid at IC50 (50 ± 0.6 μg/mL), and the anti-inflammatory activity of SEA extract at IC50 (150 ± 0.2 μg/mL) was inhibited significantly by nitric oxide (NO) production. The SEA extract significantly reduced the sprouting of new blood vessels at ID50 500 ± 0.13 μg/mL in the CAM assay. Gas chromatography-mass spectrometry analysis of the SEA extract detected 34 secondary metabolites, of which 6a,12a-dihydro-6H-(1,3)dioxolo(5,6)benzofuro(3,2-c)chromen-3-ol (maackiain) and funiculosin formed strong hydrogen bond interactions with Lys 920, Thr 916 and Cys 919 (2H), as well as Glu 917 of VEGFR2, and these interactions were similar to those of the anti-angiogenic compound axitinib. Significant findings in all the assays performed indicate that SEA extract has potential anti-angiogenic compounds that may interfere with VEGF-induced cancer malignancy.